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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 
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4. Claims 1 1 -20 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Tsumura et al. (US Patent No. 4,381 ,077) in view of Schechter et al. (US Patent No. 
4,899,714). 

With regards to claim 1 1 , Tsumura et al. discloses a hydraulic booster assembly 
(See Figures 1 and 2) connected downstream of the actuator (38, via 14, Col. 3, Line 8), 
and first and second control chambers (not shown, air intake via conduit 28, and fuel 
tank via conduit 26, Col. 2, Lines 60-65) associated with the injection valve member for 
actuating the valve member (60, 22), the improvement wherein the hydraulic booster 
assembly actuated by the actuator (38) comprises a first booster chamber (68) 
hydraulically connected to second control chamber (26) that actuates the outer 
needle part (22)~ and a second booster chamber (upper chamber of 62 separated 
by ledge 72, See Figure 1) hydraulically connected to the first control chamber 
(28) that actuates the inner needle part (60). The first and second control 
chambers actuate the booster chambers. (See Col. 4, Lines 29-40) a nozzle body 
(18, Col. 3, Line 50), a multi-part injection valve (60,22) member having an inner 
needle part and an outer needle part (i.e. inner and outer needle parts) received in 
the nozzle body (18, Col. 3, Line 50), and an actuator (38, via 14, Col. 3, Line 8), and 
the injector (10, Col. 2, Line 48, See Figure 1) having an injector body (16, Col. 2, Line 
48, See Figure 1 ). Tsumura et al. does not positively disclose a fuel injector for a 
common rail injection system for injecting fuel into a combustion chamber of an internal 
combustion engine. Schechter et al. discloses a fuel injector (10, Col. 2, Lines 60-62, 
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50, Col. 4, Line 1) for a common rail injection system (58, Col. 3, Line 68) for injecting 
fuel into a combustion chamber of an internal combustion engine (Col. 1, Lines 8-10). 
As to a piezoelectric actuator, since Schechter et al. explicitly states that the solenoids 
can be replaced by piezoelectric actuators (Col. 2, Line 40) or other actuating devices 
and also discloses an injector (10) having an injector body (12, Col. 2, Lines 60-61), a 
nozzle body (22, Col. 2, Line 67), an injection valve member (18, Col. 2, Line 65) 
embodied in multiple parts in the nozzle body (22, See Figure 1) with an actuator (near 
42, See Figure 3, Col. 3, Lines 23-29), it would have been obvious to a person of 
ordinary skill in the art at the time the invention was made to substitute the mechanical 
actuator of Tsumura et al. with a piezoelectric actuator in view of the teaching to 
Schechter et al., in order to control the fuel and air entering the injector (Col. 2, Lines 
38-42 from Schechter et al.). 

With regards to claim 19, Tsumura et al. discloses wherein the actuator (38, via 
14, Col. 3, Line 8) is integrated with the fuel inlet (See Figure 1). Using broadest 
reasonable interpretation, "integrate" is defined as to bring together or incorporate 
(parts) into a whole, and the actuator (38) is united with the fuel passage (i.e. fuel 
passage 30 is to the right of actuator 38, Col. 2, Line 59, See Figure 1) into a whole 
apparatus (16, See Figures 1 and 2). 



With regards to claim 12, Tsumura et al. discloses wherein the first booster 
chamber (68, Col. 3, Lines 35-36) communicates with a second control chamber (i.e. air 
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intake, not shown, via air inlet 28 and conduit 34, Col. 2, Lines 60-65) for the outer 
needle part (22, Col. 2, Line 52) via a conduit (34, See Figures 1 and 2), and the second 
booster chamber (upper chamber of 62, Col. 3, Line 31 , See Figure 1 ) communicates 
with a first control chamber (i.e. fuel tank, via fuel inlet 26 and passage 64 and 66, Col. 
3, Lines 30-35) for the inner needle part (60, Col. 3, Line 26, See Figure 1 ). 

With regards to claim 13, Tsumura et al. discloses a pressure chamber (lower 
part of chamber 62 separated by ledge 72, Col. 3, Line 43) embodied between the 
needle parts (60,22) guided one inside the other (60, 22, See Figures 1 and 2), of the 
multi-part injection valve member, which pressure chamber (lower part of 62) can be 
filled from a nozzle chamber (68) surrounding the multi-part injection valve member (via 
68 and passage 64 and 66, Col. 3, Lines 30-35). 

With regards to claim 14, Tsumura et al. discloses a first (top part of 22, See 
Figure 2) and a second pressure step (bottom of ledge 72, See Figure 2) on the outer 
needle part (22, ledge 72 is integrated into outer needle part 22) and acting in the 
opening direction (See Figures 1 and 2). 

With regards to claim 15, Tsumura et al. discloses a first (top part of 22, See 
Figure 2) and a second pressure step (bottom of ledge 72, See Figure 2) on the outer 
needle part (22, ledge 72 is integrated into outer needle part 22) and acting in the 
opening direction, the second pressure step (22, ledge 72 is integrated into outer needle 



Application/Control Number: 10/576,070 Page 6 

Art Unit: 3747 

part 22) being embodied in said pressure chamber (lower section of 62 separated by 
ledge 72, See Figure 1). 

With regards to claim 16, Tsumura et al. discloses all the limitations of the 
claimed subject matter, including a pressure step (bottom area of top 74, Col. 3, Line 
43, See Figure 1) embodied on the inner needle part (60), on the end thereof toward the 
combustion chamber (88, Col. 3, Lines 66-67), except the hydraulic area of said 
pressure step on the inner needle part being operative in the opening direction of the 
inner needle part being less than the hydraulically operative areas of the first and 
second pressure steps of the outer needle part. It would have been obvious to a person 
of ordinary skill in the art at the time the invention was made to modify the hydraulic 
areas of Tsumura et al. with the hydraulic area of said pressure step on the inner needle 
part being operative in the opening direction of the inner needle part being less than the 
hydraulically operative areas of the first and second pressure steps of the outer needle 
part because the modification is invariably a change in size. See MPEP 2144.04. In 
Gardner v. TEC Systems, Inc. , 725 F.2d 1338, 220 USPQ 777 (Fed. CIR. 1984), cert. 
Denied, 469 U.S. 830, 225 USPQ 232 (1984), the Federal Circuit held that, where the 
only difference between the prior art and the claims was a recitation of relative 
dimensions of the claimed device and a device having the claimed relative dimensions 
would not perform differently than the prior art device, the claimed device was not 
patentably distinct from the prior art device. 
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With regards to claim 17, Tsumura et al. discloses all the limitations of the 
claimed subject matter except wherein the hydraulically operative areas, in the opening 
direction, of the pressure steps of the outer needle part exceed the hydraulically 
operative area on the end toward the combustion chamber of the inner needle part. It 
would have been obvious to a person of ordinary skill in the art at the time the invention 
was made to modify the hydraulic areas of Tsumura et al. with wherein the hydraulically 
operative areas, in the opening direction, of the pressure steps of the outer needle part 
exceed the hydraulically operative area on the end toward the combustion chamber of 
the inner needle part because the modification is invariably a change in size. See 
MPEP 2144.04. In Gardner v. TEC Systems, Inc. , 725 F.2d 1338, 220 USPQ 777 
(Fed. CIR. 1984), cert. Denied, 469 U.S. 830, 225 USPQ 232 (1984), the Federal Circuit 
held that, where the only difference between the prior art and the claims was a recitation 
of relative dimensions of the claimed device and a device having the claimed relative 
dimensions would not perform differently than the prior art device, the claimed device 
was not patentably distinct from the prior art device. 

With regards to claim 18, Tsumura et al. discloses a first seat formed on the 
outer needle part (the bottom portion of 22) and a second seat formed on the inner 
needle part (84, the bottom portion of 60, Col. 3, Line 59, See Figure 1), which seats 
cooperate with a wall of the nozzle body (18, See Figures 1 and 2). 
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With regards to claim 20, Tsumura et al. discloses a first injection openings (80, 
Col. 3, Line 51 , See Figure 1 , from Figure 1 there are two openings, Left opening being 
the first opening) that can be opened or closed by the first seat (when 60 and/or 22 is 
opened or closed position, See Figures 1 and 2) and second injection openings (80, 
Col. 3, Line 51 , See Figure 1 , from Figure 1 there are two openings, Right opening 
being the second opening) that can be opened or closed by the second seat (when 60 
and/or 22 is opened or closed, See Figures 1 and 2), said first and second injection 
openings (80) being embodied on the nozzle body (18) and opening in the direction of 
the combustion chamber (88, See Figures 1 and 2). 

5. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tsumura 
et al. (US Patent No. 4,381 ,077) in view of Schechter et al. (US Patent No. 4,899,714) 
and Benson (US Patent No. 3,501 ,099). 

With regards to claim 21, the combination of Tsumura et al. and Schecter et 
al. discloses all the limitations of the claimed subject matter including Tsumura et al. 
disclosure of a fuel injector (10) for a common rail injection system for injecting 
fuel into a combustion chamber of an internal combustion engine (Col. 1, Lines 5- 
10), the injector (10) having an injector body (10), a nozzle body (18), a multi-part 
injection valve member (60,22) having an inner needle part (60) and an outer 
needle part (22) received in the nozzle body (18), and Schechter et al. disclosure of 
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a piezoelectric actuator (Col. 2, Line 40) except positively disclosing a hydraulic 
booster assembly connected downstream of the piezoelectric actuator, and first 
and second control chambers associated with the injection valve member for 
actuating the valve member, the improvement wherein the hydraulic booster 
assembly actuated by the piezoelectric actuator comprises a second booster 
chamber acts upon a first control chamber for triggering the inner needle part, 
and a first booster chamber acts on a second control chamber for triggering the 
outer needle part. 

Schechter et al. explicitly states that the solenoids can be replaced by 
piezoelectric actuators (Col. 2, Line 40) or other actuating devices and also discloses an 
injector (10) having an injector body (12, Col. 2, Lines 60-61), a nozzle body (22, Col. 2, 
Line 67), an injection valve member (18, Col. 2, Line 65) embodied in multiple parts in 
the nozzle body (22, See Figure 1) with an actuator (near 42, See Figure 3, Col. 3, 
Lines 23-29). 

Benson discloses a hydraulic booster assembly (See Figure 9) connected 
downstream of the piezoelectric actuator (242), and first (246) and second (258) 
control chambers associated with the injection valve member for actuating the 
valve member, the improvement wherein the hydraulic booster assembly 
actuated by the piezoelectric actuator comprises a second booster chamber (252) 
acts upon a first control chamber (246) for triggering the inner needle part (238). 
and a first booster chamber (260) acts on a second control chamber (258) for 
triggering the outer needle part (240). 
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It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify the actuator of the combination of Tsumura et al. and 
Schecter et al. with wherein the hydraulic booster assembly actuated by the 
piezoelectric actuator comprises a second booster chamber acts upon a first 
control chamber for triggering the inner needle part and a first booster chamber 
acts on a second control chamber for triggering the outer needle part in view of 
the teaching to Benson, in order to control the fuel and air entering the injector (Col. 2, 
Lines 38-42 from Schechter et al.). 

Response to Arguments 

Applicant's arguments filed 2/8/2008 have been fully considered but they are not 
persuasive. 

Applicant's Arguments 

Applicant argues that "To fulfill this recitation of claim 1 1 , the "outer" part 22 of 
Tsumura et al would have to cover and uncover at least one injection opening. 
Otherwise, it is not a valve member ." And "The outer piston 22 acts neither to close, 
nor to open injection openings, and in this respect is not a needle part." 

Examiner's Response to Arguments 

With regards to Applicant's argument that essentially "since the outer part does 
not cover or uncover at least one injection opening, it's not a needle part", 'valve' is 
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defined as any device for halting or controlling the flow of a liquid, gas, or other material 
through a passage, pipe, inlet, outlet, etc . Tsumura et al. clearly shows in Figure 2 
the outer part 22 halting the flow of passages 26 and 28 and explicitly states on Col. 2, 
Lines 50-55 that "This premixing chamber has a fuel inlet port 26 and an air inlet port 
28, both formed in the nozzle body 16, which are to be covered and uncovered N.e. 
halting the flow of a fluidl by the reciprocating piston 22." 

Furthermore, 'needle valve' is defined as a valve in which the opening is 
controlled by a needlelike or conical point (parts 22 and 60 are conical in Figures 1 
and 2) that fits into a conical seat (i.e. the interior seat member of 1 8, See Figure 2). 
Using broadest reasonable interpretation, it is clear that the outer portion 22 cited in 
Tsumura et al. is a needle part of a needle valve. 

With regards to the amendments, the claimed language in claim 1 1 was still too 
broad to not overcome the prior references used in the first action. With regards to 
claim 21 , the claimed language further included the piezo-actuator for each booster 
chamber; however, the patent to Benson shows multiple embodiments of using different 
chambers and piezo-actuators supporting the obviousness rationale and Schecter et al. 
disclosure of using piezo-actuators. 

Thus, this action is made final. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KEITH COLEMAN whose telephone number is 
(571)270-3516. The examiner can normally be reached on 5:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Cronin can be reached on (571)272-4536. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



KAC 
IK. C.I 

Examiner, Art Unit 3747 
/Stephen K. Cronin/ 

Supervisory Patent Examiner, Art Unit 3747 



